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FORCES ACTING ON DAMS

[CHAP. 7

Consider the sharp-crested, vertical-faced, aerated weir of Fig. 5. Assume
that the velocity of approach is negligible, or zero, and let the diagram 3-5-2
represent the total pressure that would exist were the space 1-3 closed. It
is usual to assume that with this space open, permitting overflow, the pres-
sure against the face 1-2 is represented by 1-4-5-2.

If the head corresponding to the approach velocity is appreciable, an
increased pressure will exist on portions of the wall. In Fig. 5 let hv = 3-6
represent the magnitude of the velocity head of approach, and let 6-8 be paral-
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FIG. 5.    Aerated sharp-crested weir.

lei to 3-5.   The total force against the face 1-2 is usually assumed to be repre-
sented by 1-7-8-2.

Actually, the unit pressure at point 1 is zero, and some curve 1-14-8 more
accurately represents the true pressures. The shape of this curve depends
on the velocity distribution in the approach channel and on other weir flow
factors, which usually are not available to the designer. The use of the simple
diagram 1-7-8 is on the side of safety for an aerated weir. However, the
approximate computation of magnitude of the actual force 1-14-8-2 will be
discussed, to obtain a basis for subsequent discussions.

The true horizontal reaction between the wall and the water may be deter-
mined by considering the change in horizontal momentum between two sec-
tions, such as a-a and b-b. The rate of change of momentum between these
sections is
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where AM is the change in momentum per second, Va and Vb are the horizontal
velocities at a-a and b-b} respectively; and q is the discharge per second. The
analysis applies to a unit crest length.

A balance is necessary between AM and the forces acting on the water.
Neglecting friction, the only such forces acting parallel to the line of flow are
PI, the known hydrostatic pressure on the section a-a acting downstream;
P2, the unknown reaction of the weir wall acting upstream on the water; and